HIF-1-induced erythropoietin in the hypoxic retina protects against light-induced retinal degeneration.
Erythropoietin (Epo) is upregulated by hypoxia and provides protection against apoptosis of erythroid progenitors in bone marrow and brain neurons. Here we show in the adult mouse retina that acute hypoxia dose-dependently stimulates expression of Epo, fibroblast growth factor 2 and vascular endothelial growth factor via hypoxia-inducible factor-1alpha (HIF-1alpha) stabilization. Hypoxic preconditioning protects retinal morphology and function against light-induced apoptosis by interfering with caspase-1 activation, a downstream event in the intracellular death cascade. In contrast, induction of activator protein-1, an early event in the light-stressed retina, is not affected by hypoxia. The Epo receptor required for Epo signaling localizes to photoreceptor cells. The protective effect of hypoxic preconditioning is mimicked by systemically applied Epo that crosses the blood retina barrier and prevents apoptosis even when given therapeutically after light insult. Application of Epo may, through the inhibition of apoptosis, be beneficial for the treatment of different forms of retinal disease.